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(54) SELF-CONSCIOUS REFRACTION MEASURING DEVICE 

(57)Abstract: 

PURPOSE: To dispense with a special optical member 
and measure the ophthalmic refraction by the operation 
of a testee itself by providing a target observing system 
for varying the diopter of the target generating at least ? 
three-directional stripe patterns and a responding means 
for the response by the testee, and determining the 
refraction value from the diopter of the target at 
response. 

CONSTITUTION: At measurement, any one of a plurality • J. 

of stripe patterns is displayed on a target 2 by a target 6 

generating means 4, and a testee observes the target 2. 

The target 2 is driven in X-direction in this state by a 

driving means 3 to change the diopter, and at the point 

of time when the testee can visually confirm it, he 

pushes down a control lever 7 in the direction of the same stripe pattern on a responding 
means 6 to respond it. According to the response signal, another stripe pattern differed in the 
direction or pitch of the stripe pattern is shown, the diopter regulation is similarly performed, 
and the following refraction value is calculated from the diopter at the point of time when the 
testee responded. The pitch of the stripe pattern is gradually set fine to rough, and the visual 
acuity is measured from the pitch when the testee visually confirmed it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In ophthalmology equipment with required having an inspection 
means examined the eyes and aligning optometry-ed in a position relation 
to this inspection means The illumination-light study system which 
illuminates the anterior eye segment from which the optical distance of 
the up to examined the eyes differs examined the eyes, Ophthalmology 
equipment characterized by having the detection optical system which 
detects the cornea reflected image of this illumination-light study 
system, and a decision means to judge the alignment condition of the 
cross direction to optometry-ed based on the detection result by this 
detection optical system. 

[Claim 2] The ophthalmology equipment of claim 1 is ophthalmology 
equipment characterized by having a display means to display the 
alignment condition acquired by said decision means. 
[Claim 3] The ophthalmology equipment of claim 1 is ophthalmology 
equipment characterized by having an output means to output an 
inspection start signal if it is judged by said decision means that an 
alignment condition is proper. 

[Claim 4] The illumination-light study system of claim 1 is 
ophthalmology equipment characterized by having two or more sets of 
optical system which is in a symmetric position centering on the shaft 
of said inspection means. 

[Claim 5] In ophthalmology equipment with required having an inspection 
means examined the eyes and aligning optometry-ed in a position relation 
to this inspection means An illumination-light study system with two or 
more sets of optical system which is in a symmetric position centering 
on the shaft of said inspection means, Ophthalmology equipment 
characterized by having the detection optical system which detects the 
cornea reflected image of this illumination-light study system, and a 



decision means to judge the alignment condition over optometry-ed based 
on the detection result by this detection optical system. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to ophthalmology 
equipment, and it relates to the alignment adjustment device which 
aligns optometry-ed and equipment in a position relation in more detail, 
observing optometry-ed. 
[0002] 

[Description of the Prior Art] Ophthalmology equipments, such as other 
****** refractive-power measuring device and a cornea configuration 
measuring device, need to carry out alignment adjustment of the 
optometry-ed to the measuring beam study system of equipment at position 
relation. 

[0003] The method of using the image examined the eyes and the cornea 
reflected image of the alignment light source which TV monitor for 
observation projected as an alignment adjustment device of ophthalmology 
equipment is learned, a ** person adjusts the direction of four 
directions so that a cornea reflected image may come to position 
relation to ally MENTOMA-KU which the image examined the eyes projected 
by superimposing on TV monitor, and a focus suits cornea reflected image 
— as — order (optical axis) — a direction — adjusting . 
[0004] It is simple for structure or actuation, while adjustment of the 
direction of four directions can perform such an alignment approach 
comparatively easily, decision of the alignment condition of a cross 
direction is difficult for it, delicate adjustment carries out it, and 



it has the problem of being hot. 

[0005] Then, as an alignment device which makes easy alignment by the 
cross direction of a measuring beam study system, the alignment flux of 
light is irradiated from across to optometry-ed, and the device in which 
an alignment condition is judged is known by detecting the cornea 
reflected light in photoelectricity. 
[0006] 

[Problem (s) to be Solved by the Invention] In order to extract the 
alignment flux of light, the optical system of the dedication which is 
made to turn on by turns the source of the illumination light and the 
alignment light source which illuminate optometry-ed, or chooses each 
wavelength of the alignment flux of light and an illumination-light 
bundle, and detects the alignment flux of light is required for the 
above-mentioned alignment device. 

[0007] However, turning on the source of the illumination light and the 
alignment light source by turns having the fault that a control circuit 
becomes complicated, and establishing the detection optical system of 
dedication had the fault that structure became complicated. 
[0008] The technical technical problem of this invention is to offer the 
ophthalmology equipment which makes especially alignment of a cross 
direction easy, without having the alignment device of complicated 
structure in view of the fault of equipment conventionally [ above- 
mentioned ]. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, this invention is characterized by having the 
following configurations. 

[0010] (1) In ophthalmology equipment with required having an inspection 
means examined the eyes and aligning optometry-ed in a position relation 
to this inspection means It is characterized by having the illumination- 
light study system which illuminates the anterior eye segment from which 
the optical distance of the up to examined the eyes differs examined the 
eyes, the detection optical system which detects the cornea reflected 
image of this illumination-light study system, and a decision means to 
judge the alignment condition of the cross direction to optometry-ed 
based on the detection result by this detection optical system. 
[0011] (2) The ophthalmology equipment of (1) is ophthalmology equipment 
characterized by having a display means to display the alignment 
condition acquired by said decision means. 

[0012] (3) If the ophthalmology equipment of (1) is judged that an 
alignment condition is proper by said decision means, it will be 



characterized by having an output means to output an inspection start 
signal. 

[0013] (4) The illumination-light study system of (1) is characterized 
by having two or more sets of optical system which is in a symmetric 
position centering on the shaft of said inspection means. 
[0014] (5) In ophthalmology equipment with required having an inspection 
means examined the eyes and aligning optometry-ed in a position relation 
to this inspection means It is characterized by having an illumination- 
light study system with two or more sets of optical system which is in a 
symmetric position centering on the shaft of said inspection means, the 
detection optical system which detects the cornea reflected image of 
this illumination-light study system, and a decision means to judge the 
alignment condition over optometry-ed based on the detection result by 
this detection optical system. 
[0015] 

[Example] One example which applied this invention to the eye 
refractive-power measuring device is explained based on a drawing below. 
[0016] [Optical-system] drawing 1 is the optical-system plot plan of the 
equipment of an example. The optical system of equipment is divided into 
a measuring beam study system, fixation target optical system, alignment 
index projection optics, and observation optical system, and is 
explained. 

[0017] (Measuring beam study system) 1 is the two light sources for 
measurement which have wavelength in an infrared region, and is arranged 
rotatable centering on the optical axis. 2 is a condenser lens and the 
light source 1 is located in a before side focal location. 3 is a 
movable target plate for measurement so that it may have an index for 
measurement (spot opening) and may be arranged in eyegrounds examined 
[ E ] the eyes and a location [ **** ]. 4 is a beam splitter made into 
the optical axis and the same axle of the first-digit label projection 
optics mentioned later. 5 is a projection lens and the projection lens 5 
projects the index for measurement on eyegrounds examined the eyes. 
[0018] 6 and 7 are beam splitters. 8, the band-like corneal-ref lex 
removal mask with which it is arranged 9 in the relay lens and the 
location [ **** / as the cornea examined / E / the eyes / 10 ], the 
migration lens which 11 moves with the target plate 3, and 12 are image 
formation lenses. 13 is a photo detector for measurement and a photo 
detector 13 is rotated centering on an optical axis synchronizing with 
the light source 1 for measurement, and the corneal-ref lex removal mask 
10. 

[0019] (Fixation target optical system) 20 is a mirror, 21 is the 1st 



movable relay lens about an optical-axis top, and the 1st relay lens 21 
performs fog examined the eyes by moving in an optical-axis top. As for 
the fixation target with which 22 is arranged at the 2nd relay lens and 
23 is arranged in the focal location of the 2nd relay lens 22, and 24, a 
condenser lens and 25 are lighting lamps. 

[0020] (Alignment index projection optics) Alignment index projection 
optics consists of first-digit label projection optics which projects an 
index from a visual axis, and second-digit label projection optics which 
has the optical axis of a certain include angle to first-digit label 
projection optics. 

[0021] First-digit label projection optics has the next configuration. 
26 is the point light source which carries out outgoing radiation of the 
light of infrared light, and the point light source 26 is arranged 
through the beam splitter 4 in the before [ the projection lens 5 ] side 
focal location. The flux of light which carried out outgoing radiation 
of the point light source 26 turns into the parallel flux of light with 
the projection lens 5, and makes a point light source image by the 
corneal reflex examined [ E ] the eyes. 

[0022] 30 is second-digit label projection optics, and 4 sets (30a~30d) 
of projection optics is arranged at an angle of predetermined to the 
measuring beam shaft centering on the measuring beam shaft. Drawing 2 is 
drawing which looked at the second-digit label projection optics 30 from 
the subject side. The second-digit label projection optics 30 consists 
of projection optics 30a and 30c with the point light sources 31a and 
31c which carry out outgoing radiation of the light of infrared light, 
and the point light sources 31b and 31d which carry out outgoing 
radiation of the light of infrared light and the projection optics 30b 
and 30d with collimating lenses 32b and 32d. As for projection optics 
30a and 30c and projection optics 30b and 30d, a projection optical axis 
is arranged to a measuring beam shaft at the symmetry, respectively. 
Projection optics 30a and 30b is an include angle alpha, and projection 
optics 30b and 30c crosses at the include angle beta. 

[0023] Projection optics 30a and 30c projects the index of limited ** on 
the optometry E~ed, and projection optics 30b and 30d projects the index 
of infinite distance on the optometry E-ed by the collimating lens 32. 
Since the cornea reflected image by projection optics is formed on the 
outskirts of a cornea examined the eyes, even if the reflected light 
does not turn to a measuring beam study system and it does not cope with 
cornea reflected light removal (a diaphragm is prepared in a location 
[ **** / a light-receiving system ]), the effect on system of 
measurement is avoided. 



[0024] Moreover, second-digit label projection optics serves as an 
anterior eye segment illumination-light study system, and the light 
which carried out outgoing radiation of the light source 31 illuminates 
the optometry E-ed. 

[0025] (Observation optical system and alignment index detection optical 
system) The flux of light from the anterior eye segment examined the 
eyes is televised by TV camera 43 through an objective lens 40, a mirror 
41, and the tele cent rucksack diaphragm 42, after being reflected by 
the beam splitter 6. The anterior eye segment image examined [ which was 
televised by TV camera 43 / E ] the eyes and the cornea reflected image 
of the four light sources 31 and light sources 26 are projected on the 
TV monitor 44. 

[0026] [Electric system] drawing 3 is the important section of the 
electric system block diagram of the equipment of an example. The video 
signal from TV camera 43 is digitized by A/D converter 51, and is 
incorporated by the frame memory 53 synchronizing with the signal of a 
timing generator 52 while projecting it on the TV monitor 44 through the 
image composition circuit 50. 

[0027] Predetermined processing is performed in the image-processing 
circuit 54, the picture signal incorporated by the frame memory 53 is 
inputted into a microcomputer 55, and a microcomputer 55 obtains the 
coordinate location of an alignment index image with the signal. 
[0028] The A/D converter with which 56 digitizes the signal from a photo 
detector 13, the driver to which 57 drives the light source 1 for 
measurement, the driver to which 58 drives the fixation target lighting 
lamp 25, the driver to which 59 drives the light source 26, and 60 are 
drivers which drive the light source 31. 

[0029] 61 is a pulse motor rotating around the light source 1 for 
measurement, the corneal-ref lex removal mask 10, and a photo detector 13, 
and 62 is the driver. 63 is a DC motor which moves the target plate 3 
for measurement, and the migration lens 11, and 64 is the driver. 65 is 
a potentiometer which detects the migration location of the target plate 
3 for measurement, and 66 is a detection processing circuit which 
performs predetermined processing to a signal from a potentiometer 65. 
[0030] The actuation is explained in equipment with the above 
configurations. A ** person locates the optometry E-ed in a position, 
switches on an electric power switch, and makes each light source turn 
on. By lighting of the light source 26 and the light source 31, the 
cornea reflected image of the light sources 26 and 31 comes to project 
with the anterior eye segment image examined the eyes on the TV monitor 
44. Drawing 4 shows the example of a display. 26' is the cornea 



reflected image of the light source 26 of first-digit label projection 
optics, and 31a' - 31d' is a point light sources [ of the second-digit 
label projection optics 30 / 31a-31d ] cornea reflected image. 70 is 
ally MENTOMA-KU of the shape of a circular ring projected by non- 
illustrated reticle projection optics (ally MENTOMA-KU may be formed 
electrically and may be displayed). 

[0031] Looking at the TV monitor 44, first, according to the sliding 
device of common knowledge, such as a joy stick, a ** person moves in 
the direction of four directions to optometry-ed, and does alignment of 
the optical system coarsely so that corneal-ref lex luminescent-spot 26' 
may come to the core of ally MENTOMA-KU 70. 

[0032] Then, the microcomputer 55 of equipment detects the coordinate 
location based on corneas from the location of corneal-ref lex 
luminescent-spot 31a' of the image captured by the frame memory 53 - 
31d' . The coordinate location based on corneas is called for as an 
intersection 0 of corneal-ref lex luminescent-spot 31a' and 31c' , and 
31b* and 31d' , as shown in drawing 5 . A microcomputer 55 calculates the 
amount of bias and the bias direction of the coordinate location 0 and 
an optical-axis center position based on corneas examined [ which was 
detected ] the eyes. These results of an operation are displayed through 
the image composition circuit 50 on the TV monitor 44. Although the 
result of an operation displayed on the TV monitor 44 may display the 
amount of bias, and the bias direction as data as it is, it is easy to 
recognize the direction to which the direction of graphical display, 
such as an arrow head, moves a ** person. A ** person moves equipment 
according to a display until the purport whose bias with a measuring 
beam shaft and optometry-ed is predetermined within the limits is 
displayed. 

[0033] Next, alignment of the direction of an optical axis (cross 
direction) is performed. Each distance from the central point 0 to 
luminescent-spot 31a' -31d' is found using the coordinate of the central 
point 0 for which is the above, and it made and asked. Since 
luminescent-spot 31b' and 31d' are the images of the light source which 
is in the infinite distance optically, even if equipment shifts in the 
direction of a focus, the distance of 0and31b' , and 0. 31d' hardly 
changes. On the other hand, since luminescent-spot 31a' and 31c' are the 
images of the light source which is in finite distance optically, the 
distance of 0and31a' , and 0 and 31c' changes with gaps of the direction 
of a focus of equipment. 

[0034] The condition of a focal gap is detected by comparing the 
distance of 0 and 31a', and 0 and 31b', using this relation. It is (b), 



when the working distance of optometry-ed and equipment is set up so 
that it may be set to 0 and 31a' /0 and 31b' =A (A may give width of face 
by the relation between a constant and the alignment precision as which 
equipment requires the value of A). 31a' [ 0and]/0and31b' >A: Optometry-ed 
has shifted to the front. 

(**) 0and31a' /0and31b' <A : optometry-ed has shifted back. 
(**) 0and31a' /0and31b' =A ' alignment is completed. 

[0035] in addition — comparing — distance — 0-31 — a — ' — 0 - 
31 — b — 9 — distance — not only — 0 - 31 — c — ' — 0. 31 — d — 
' — distance — or — 31 — a — 9 - 31 — c — 9 — 31 — b — ' - 31 
— d — 9 — distance — ****** . 

[0036] A microcomputer 55 displays this information on the TV monitor 44 
through the image composition circuit 50. The method of presentation may 
show what shows the direct migration direction as shown in drawing 6 , 
and a predetermined directions mark. Moreover, in order that a ** person 
may look at and operate luminescent-spot 26', the direction shown near 
luminescent-spot 26' made optically does not need to move a look 
frequently, and alignment actuation becomes easy to act the display 
position of the alignment information on the direction of an optical 
axis as a ** person. 

[0037] If alignment is completed as mentioned above, a ** person will 
push a measurement switch and will perform eye refractive-power 
measurement (if a microcomputer 55 judges alignment completion, a 
trigger signal is emitted and you may make it start measurement 
automatically) . 

[0038] The microcomputer 55 which received the trigger signal turns on 
the light source 1 for measurement through a driver 57. The measuring 
beam bundle which carried out outgoing radiation from the light source 1 
for measurement reaches eyegrounds, after condensing near the cornea 
examined [ E ] the eyes through a condenser lens 2, the target plate 3, 
a beam splitter 4, the projection lens 5, and a beam splitter 6. In the 
case of a normal eye, it reflects by the beam splitter 7 and image 
formation of the target image reflected by eyegrounds is carried out on 
a photo detector 13 with the image formation lens 12 after passing relay 
lenses 8 and 9. When an ametropy is in optometry-ed, based on the input 
signal of the fundus-ref lex light which received light by the photo 
detector 13, a microcomputer 55 drives DC motor 63, and it moves so that 
the target plate 3 may be come to eyegrounds examined [ E ] the eyes and 
a location [ **** ] with the migration lens 11. 
[0039] Next, after it moves the 1st relay lens 21 and eyegrounds 
examined [ a fixation target 23 and / E ] the eyes set in a location 



[ **** ], this is further moved so that fog may start by suitable 
diopter. After fog has started the optometry E-ed, the light source 1 
for measurement, the corneal-ref lex removal mask 10, and a photo 
detector 13 are rotated 180 degrees around an optical axis. The target 
plate 3 and the migration lens 11 can move with the signal from a photo 
detector 13 during rotation, POTENSHUME-TA 65 can detect the movement 
magnitude, and the refractive-power value of each circles-of-longitude 
direction can be known. When a microcomputer 55 performs predetermined 
processing to the refractive-power value of each circles-of-longitude 
direction, the refractive power examined the eyes is acquired and a 
measurement result is displayed on the TV monitor 44 through the image 
composition circuit 50. 

[0040] Moreover, the printout of the measurement result is carried out 
from a printer by pushing a print switch. 

[0041] In this example, since luminescent-spot 31a' on the TV monitor 44 
- 31d' are not used as alignment information which a ** person performs 
visually, they can set as arbitration the include angles alpha and beta 
by which a slanting alignment index projection optics [ 30a-30d ] 
projection optical axis is arranged according to the detection precision 
of the luminescent-spot detection by image pick-up optical system, and 
the demand of equipment. That is, by enlarging an include angle alpha, 
distance from the core 0 of luminescent-spot 31a' - 31d' can be enlarged, 
and since bias of the amount of gaps of the direction of a focus becomes 
large, the precision of focal detection can be raised. On the contrary, 
since an include angle beta is made small, enlargement when including 
the slanting alignment index projection optics 30 in equipment is 
avoided. Moreover, the tele cent rucksack diaphragm 42 can also be made 
into a slot configuration, and it is not necessary to also increase 
especially sharply the quantity of light of the light source 31 which 
serves as anterior eye segment lighting. 

[0042] As mentioned above, although the example which applied this 
invention to the eye refractive-power measuring device was explained, 
this invention is not restricted to this and various changes are 
possible for it in various ophthalmology equipments. For example, as 
mentioned above, although it has in the example the first-digit label 
projection optics used for the alignment of the direction of four 
directions, since the coordinate location based on corneas can be 
obtained from the location of corneal-ref lex luminescent-spot 31a' by 
the second-digit label projection optics 30 - 31d' , the index used for 
the alignment of the direction of four directions can be electrically 
formed on the TV monitor 44, and first-digit label projection optics can 



be omitted. 

[0043] Moreover, although the ** person itself does alignment actuation 
based on the detection result of an alignment condition in the example, 
drives, such as a motor which moves optical system in three dimension, 
can be formed further, and alignment can also be automatically carried 
out by control of the microcomputer which detected the alignment 
condition. 
[0044] 

[Effect of the Invention] Without changing conventional ophthalmology 
equipment sharply according to this invention, as explained above, an 
easy alignment detection device can be realized and alignment of a cross 
direction (the direction of a focus) can be performed especially 
correctly and easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the optical-system plot plan of the equipment of an 
example. 

[Drawing 2] It is drawing which looked at second-digit label projection 
optics from the subject side. 

[Drawing 3] It is drawing showing the important section of the electric 
system block diagram of the equipment of an example. 
[Drawing 4] It is drawing showing the example of a display of the 
anterior eye segment image examined the eyes and the cornea reflected 
image of the light source projected on TV monitor. 

[Drawing 5] It is drawing explaining the coordinate location detection 
based on corneas. 

[Drawing 6] It is drawing showing the method of presentation of the 




alignment information on the direction of an optical axis. 

[Description of Notations] 

30 Second-Digit Label Projection Optics 

43 TV Camera 

44 TV Monitor 

53 Frame Memory 

54 Image-Processing Circuit 

55 Microcomputer 
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